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Foucher's sign of the Baker's cyst
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SUMMARY We investigated the mechanism of Foucher's sign, the change in pressure in the
Baker's cyst with extension and flexion of the knee, by echography, arthrography, and computed
tomography. With extension the gastrocnemius and the semimembranosus muscles approximate
each other and the joint capsule compressing the cyst against the deep fascia. Opposite effects in
flexion allow the cyst to relax.
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Baker's cysts are pathological distensions of com-
municating gastrocnemius-semimembranosus bur-
sae in patients with knee effusions.1-4 Only a small
proportion of these cysts are diagnosed clinically.5
Symptomatic cysts may be detected as a mass,
because of compression of vessels and nerves, or
when their rupture results in a painful, swollen calf
(pseudothrombophlebitis).6 Baker's cysts occur in
the middle third of the popliteal fossa, emerging in
the cleft between the gastrocnemius and the semi-
membranosus muscles. They become firm with full
extension of the knee and soft when the joint is
flexed.1 7 This finding, generally known as
Foucher's sign,8 though it had been described by
Adams in a case report, is useful for distinguishing
Baker's cysts from lesions such as popliteal artery
aneurysms, adventitial cysts, ganglia, and sarcomas,
in which the palpatory findings are little affected by
the position of the knee. To understand better the
anatomical basis of this important clinical sign we
used ultrasound, arthrography, and computed
tomography to determine the effects of knee posi-
tion and muscle contraction upon the cyst.

Patients and methods

Five consecutive patients with symptomatic Baker's
cysts were entered into the study after informed
consent (Table 1). The first three patients presented
with large painful cysts. Patient 4 had pitting
oedema of the leg and painful induration of the
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medial head of the gastrocnemius; a large tender
mass with a positive Foucher's sign had been present
on examination two days earlier. Patient 5 had had
intermittent knee swelling for three months. The
evening before his admission he developed acute
popliteal pain followed by diffuse calf swelling.

CLINICAL EXAMINATION
With the patient lying prone the tension of the cyst
was determined by palpation with the knee first in
extension and then at 45 degrees flexion (Foucher's
manoeuvre). With the limb in extension we then
studied the effect of resisted knee flexion and
resisted plantar flexion of the foot. In two patients
the effect of isometric contraction was studied at
various degrees of knee flexion.

ECHOGRAMS OF THE POPLITEAL REGION

Echograms were performed with a Diasonics Wide-
Vue scanner (Sunnyvale, CA) with 7-5 and 10 MHz
transducers. Patients were lying prone, in full knee
extension. The popliteal and upper calf areas were
scanned. Once the cyst was located attention was
paid to the cyst-muscle interphase during relaxation,
resisted flexion of the knee, and resisted plantar
flexion of the foot.

ARTHROGRAPHY
After drainage of the joint air was injected slowly
until the patient sensed pressure, typically after
50-60 ml. In two patients 5 ml of Renografin-60 was
also injected. Keeping the knee in extension, with
the patient lying on the affected side, an initial film
was obtained. Then the popliteal area was inspected
under fluoroscopy while the knee was flexed 60-90
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Table 1 Clinical characteristics of patients with symptomatic Baker's cysts

Patient Age Sex Clinical presentation Foucher's Cyst's tension Venogram Diagnosis
No (years) signi With attempted

flexion against
resistanice

1 62 M Painful popliteal mass + Increased ND Rheumatoid arthritis
2 53 M Painful popliteal mass + Increased ND Osteoarthritis.

Crohn's disease
3 57 M Painful popliteal mass + Increased ND Psoriatic arthritis
4 33 M Painful, swollen calf NA Negative Osteoarthritis, joint

hyperlaxity
5 49 M Painful, swollen calf NA Negative Gout?

*A cyst with positive Foucher's sign had been noted two days earlier.
ND=not done; NA=not applicable.

degrees. Films were obtained in flexion and after the
knee had been returned to full extension.

COMPUTED TOMOGRAPHY
Immediately after arthrography computed tomogra-
phy was performed with a Technicare 2060 fourth
generation scanner (Technicare, Cleveland, OH).
Sections (5 mm) were obtained with a four second
scanning time. Owing to technical limitations (dia-
meter of the patient aperture) and difficulties in
flexing the contralateral limb, several positions were
used. In four patients both legs were studied
simultaneously; three patients were prone and one
was supine. Patient 4, who had hyperlaxity of joints,
was studied while lying on the affected side, with the
contralateral limb flexed away from the aperture. In
patients 1 and 2 a single section was obtained in each
of three states of the knee (a) extended, relaxed; (b)
extended, attempted flexion against resistance; and
(c) flexed to 45 degrees, relaxed. In addition,

sections through the upper calf were obtained in
patient 1 during relaxation and resisted plantar
flexion of the foot. In the remaining three patients
sections were obtained every 1 cm through the
length of the cyst.

Results

Foucher's sign was demonstrated in all three pa-
tients with palpable Baker's cysts (Table 1). With
the leg in extension the tension of the cyst increased
further with attempted flexion against resistance
(Fig. 1). The effect of resisted flexion was lost at
30-45 degrees, corresponding to the relaxed phase
of Foucher's sign. In two patients increased tension
of the cyst was also produced by attempting plantar
flexion of the foot against resistance.
Echograms were positive in the three patients

with palpable Baker's cysts. No cysts were detected
in the two patients with pseudothrombophlebitis,

Fig. 1 Patient ]; right popliteal
fossa. Left, muscles relaxed; right,
resisted kneeflexion. During resisted
knee flexion the cyst (Cys) becomes
harder, the semimembranosus (Sm)
more prominent, and the cleft
between Cys and Sm deeper.
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Fig. 2 Patient 3; echogram (transverse) of the right poplitealfossa. (A and C) Proximal and distal portions of the cyst,
muscles relaxed; (B and D) same, attempted kneeflexion against resistance. Note the roluniding of the cy.st in B, and the
impingement of the gastrocnemius (C) upon the conitents ofthe cyst in D.

but one showed marked oedema of the gastrocne-
mius. With resisted knee flexion there was rounding
of the proximal portion of the cyst as the gastrocne-
mius bulged into the distal portion (Fig. 2). This
effect was best demonstrated during repetitive
contraction and relaxation.

In the arthrograms air entered the gastrocnemius-
semimembranosus bursa during flexion of the joint
in all patients. With knee extension, however, air
persisted in the bursa only in patients with palpable
Baker's cysts.
On computed tomography, with the knee in

extension, the cyst appeared as a homogeneous
mass in patient 1 and it was multilocular in patients 2
and 3. In patients 4 and 5 the collapsed cyst
appeared as a narrow slit between the gastrocne-
mius, the semimembranosus, and the joint capsule.

Flexion of the knee pulled the joint capsule away
from the posterior aspect of the femoral condyles in
all five patients. In the patients with palpable cysts
(Fig. 3) the gap between the gastrocnemius and the
semimembranosus widened. In the patients with
clinical rupture the gastrocnemius-semimem-
branosus bursa filled with air, with actual
demonstration of the passage in one (Fig. 4).

Discussion

Previous computed tomographic studies of Baker's
cysts were performed with the knee in extension.913
They confirmed conclusions drawn from anatomical
observations, in particular the relations of the cyst
with the gastrocnemius and semimembranosus mus-
cles, and the joint capsule.2-4 The findings during
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Fig. 3 Patient 2; (A and B)
computed tomography ofthe left
knee in flexion (A) and extension
(B). In extension the gastrocnemius
(G) and the semimembranosus (Sm)
come closer together and the cyst
bulges bevond these muscles.

Fig. 4 Patient 4; (A and B)
panoramic views of the left knee. (A)
The bursa fills with air in knee
flexion; (B) collapse of the bursa in
extension. (C and D) Computed
tomography of the left knee in left
decubitus. (C) A wide connection
(Con) between bursa and joint is
seen in flexion; (D) the bursa
collapses in extension due to
compression by the
gastrocnemius (G).
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knee flexion and isometric muscle contraction were
not addressed. Similarly, echography, which has
been of great value in the diagnosis of unruptured
cysts,5 has not been used to study the dynamic
effects of muscle contraction upon the cyst.
We found that in patients with intact Baker's cysts

knee extension compresses the cyst between the
gastrocnemius and semimembranosus as they ap-
proximate each other and the joint capsule. The
cyst's content is displaced posteriorly abutting the
deep fascia. Isometric muscle contraction is associ-
ated with further compression of the cyst.
An interesting observation in our patients

with pseudothrombophlebitis was the filling of
what appeared to be a normal gastrocnemius-
semimembranosus bursa during flexion; air was seen
to enter and leave the bursa with repeated flexion
and extension of the joint. The gap between joint
and cyst, shown in one of our patients, is known to
open with flexion, and to close with extension of the
joint. 4 Doppman showed by arthrography that in
knee flexion, contrast medium is displaced from the
suprapatellar synovial pouch to the posterior por-
tion of the joint, with filling of connecting bursae or
cysts; normal bursae emptied in extension, while
Baker's cysts (proved by palpation) did not.15
Manometric studies in cadavers and patients have

shown that knee extension is associated with
high intracystic pressure; the highest pressure occurs
with hyperextension, in which position the deep
fascia and muscles binding the cyst are maximally
stretched. With flexion of the knee the pressure
falls; recordings in cyst and joint are virtually
identical.7 1

Anatomically, Baker's cysts are located in the
superficial posterior compartment of the leg. This
compartment, which contains the gastrocnemius,
soleus, and plantaris muscles, is limited anteriorly
by the transverse intermuscular septum, and
posteriorly by the deep fascia. '6 A study of compart-
mental pressures in normals is pertinent to our
findings. 17 In the resting extended position dorsifle-
xion of the foot raises the pressure in the posterior
superficial compartment of the leg. In contrast,
pressures are slightly lower when the knee is flexed
90 degrees with the foot in full passive plantar
flexion. Based on these observations and our
findings, we suggest that owing to mass effect or
leakage Baker's cysts potentiate normal compart-
mental pressure changes induced by the position of
ankle and knee. Increased compartmental pressure,
rather than direct compression, would explain some
of the peripheral nerve dysfunctions associated with
Baker's cysts.'8 In at least one instance a clinically
diagnosed Baker's cyst was complicated by the deep
compartmental syndrome.19

We concur with Doppman'5 that a structure
seen to fill with knee flexion and collapse with ex-
tension represents a normal gastrocnemius-
semimembranosus bursa. A distended bursa should
be considered a 'cyst' only when it bulges beyond
the gastrocnemius and semimembranosus in knee
extension. It is the action of these muscles which
defines the Baker's cyst, causes it to harden with
extension, and leads to its rupture. These anatomical
observations suggest that the best treatment to
prevent imminent rupture of a Baker's cyst would be
splinting of the knee in semiflexion.
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